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 ï Summary and Minimum Requirements 

1.1 Project Description 

Ambers Grove, is a proposed townhome development that will reside on a 14.36-acre lot in the City 
of Arlington.  The parcel is owned by Lot 19, LLC.  The development is located on Parcel Number 
31051400101800 and bears the address 19XXX 74th Ave, Arlington, WA 98223.  The development 
will contain 3.99-acres impervious surface of which 2.47-acres will be pollution generating and 
1.52-acres will be non-pollution generating impervious surface. 

The development of the vacant parcel will consist of townhomes, roads, drive aisles, parking, 
driveways, and recreational park features.  The development will also be accessed by a bridge-type 
culvert structure.  The townhome neighborhood will include LID stormwater management features   
and conform to the requirements set forth in Arlington Municipal Code (AMC).  

The project will incorporate the preferred options for On-site Stormwater Management to the 
maximum extent feasible in accordance with the 2019 Stormwater Management Manual.  The 
most preferred option from the Manual is Full Dispersion, BMP T5.30.  A portion of the site will 
incorporate Full Dispersion.  The second preferred option for non-pollution generating hard surface 
is Rooftop Infiltration BMPs.  Rooftops will be routed to Downspout Infiltration Trenches (BMP 
T5.10A) where applicable.  Pollution Generating Hard Surfaces are managed with Bioretention Cells 
(BMP T7.30) to expose stormwater to the native soil column to preserve natural infiltration 
pathways to the broadest application possible. This is the second preferred option for PGHS. 

Stormwater managed with the On-site stormwater BMPs will comply with the Wetlands Protection 
Criteria of Minimum Requirement #8 for stormwater discharges to the on-site wetland.  

1.2 Project Data Summary 

Existing and proposed project areas are presented in Table 2 for determination of stormwater 
management requirements based on prescribed thresholds as outlined in the AMC Section 13.28. 

1.3 Construction Activities  

The site is steep and extensive grading will be required.  Townhome designs will be configured to 
blend to the existing topography to the maximum extent feasible in an effort to reduce perimeter 
walls and provide a more natural aesthetic.  Gravel base and asphalt will be imported to create roads, 
aisles, parking, and driveways.  The organic strippingΩs stockpiled on site will be reused/recycled for 
soil amendments within vegetated areas.   

Project disturbance area is 7.25-acres.  A separate document titled Stormwater Pollution Prevention 
Plan for Ambers Grove will detail construction methods for eliminating pollution.  
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Table 1 ï Project Location Data 

Project Data:    
Applicant Lot 19, LLC. 

Project Name Ambers Grove 

Project T.S.R. Location SW ¼ of NE ¼ of Section 14, Township 31 N, Range 5 
W 

Project Address 19XXX 74th Ave, Arlington, WA 98223 

Parcel ID(s) 31051400101800 

Watershed Stillaguamish 

WRIA number 5 

Basin 
Sub-Basin  

Portage Creek of Lower Stillaguamish 
West Fork Portage Creek of Upper Portage Creek 

 

Table 2 - Project Theshhold Data Summary 

Project Data:   

Project Name Ambers Grove 
   

Existing Conditions:   

Total Site Area 625,560 sf  (14.36ac) 

Existing Impervious Area 0 sf  (0.00 ac) 
   

Proposed Activity:   

Proposed Activity              Townhome Neighborhood 

Proposed Clearing Area (Total) 315,976 sf  (7.25 ac) 

Proposed Grading Area (Total) 315,976 sf  (7.25 ac) 

Proposed New NPGIS (Total) 66,275 sf  (1.52 ac) 

Proposed New PGIS (Total) 107,594 sf  (2.47 ac) 

Proposed Replaced Impervious Area 0 sf  (0.0000 ac) 

Native Vegetation convert to Lawn 0 sf  (0.0000 ac) 

Native Vegetation convert to Pasture 0 sf  (0.0000 ac) 

Total New Impervious Area (Total)*  173,869 sf  (3.99 ac) 

Proposed Disturbance Area 315,976 sf  (7.25 ac) 

   

Project Qualification:   

Development Type New Development 

Minimum Requirements 1 thru 10  
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1.4 Minimum Requirements and Thresholds 

 

The project qualifies as new development under Volume I, Chapter 2 of the 2019 DOE Stormwater 
Management Manual for Western Washington (SMMWW).  The SMMWW is specified as the 
governing document for stormwater management per AMC 13.28.150.  This specifies compliance 
with Minimum Requirements 1-10 of the SMMWW.   

Ambers Grove requires a full stormwater site plan and compliance with the minimum requirements 
set forth in the SMMWW. 

A full construction SWPPP is required.  The SWPPP is provided as a separate stand-alone document 
titled Construction Stormwater Pollution Prevention Plan for Ambers Grove 

 

Minimum Requirements 

1. Preparation of Stormwater Site Plans 
2. Construction Stormwater Pollution Prevention 
3. Source Control of Pollution 
4. Preservation of Natural Drainage Systems and Outfalls 
5. On-site Stormwater Management 
6. Runoff Treatment 
7. Flow Control 
8. Wetlands Protection 
9. Operation and Maintenance 

 

These are addressed sequentially in this document. 
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 - MR-1: PREPARE STORMWATER SITE PLAN 

 

2.1 Existing Site Conditions 

 

 Site Location 

The project is located in the Southwest quarter of the Northeast quarter of Section 14 in Township 
31 North, Range 5 West.  ¢ƘŜ ǎƛǘŜΩǎ ŀŘŘǊŜǎǎ ƛǎ 19XXX 74th Ave, Arlington, WA 98223. 

The location of the site is shown in Figure 1 below.  The parcel is located at the approximate address 
of 19XXX 74th Ave, Arlington, WA 98223 between Arlington Valley Road and Highway 9. Access to 
the site will be from Right-of-way connecting to Arlington Valley Road.  Emergency access to Highway 
9 will be provided but closed except during emergencies.  The project is located in the Stillaguamish 
watershed (WRIA-5), in the West Fork (Lower) Portage Creek Sub-Basin.  

 

 Site Description 

The site has a total area of 625,560-square feet (14.36-acres).  The property is zoned Residential High 
Capacity (RHC) and its current use is listed as ΨVacantΩ. 

 

 Vegetative Cover 

The development area is forested with trees scattered throughout the site.  An aerial photo can be 
seen in Section 11.1 as Figure 2. 

 

 Topography 

The pre-developed existing topography both onsite and offsite was evaluated using survey drone 
LiDAR, survey point files, and augmented with DNR LiDAR for areas outside of the project area.  The 
surfaces were combined to create one large conglomerate surface.  The average slope as indicated 
by the LiDAR model is 7% throughout the parcel. 

The site topography is generally moderate to steep. 
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 Critical Areas 

An existing wetland is located to the north and extending through the adjacent northern parcel.  A 
stream is located to the west of the development area. See Critical Areas report by Sewall Wetland 
Consulting, Inc. (Sewall, 2022) 

An existing conditions map is presented in Figure 2. 

 Soils 

The NRCS Soil mappings for the site consist of Norma Loam, Everett very gravelly sandy loam, and 
Tokul-Winstom gravelly loams.    NRCS aerial photograph of the soil mappings can be seen in Figure 
3.  USGS maps indicate the site is underlain by Advance Outwash and Recessional Outwash soils. 

Soil log locations are shown in Figure 4.  Analysis of the site indicates a large portion of the site as 
medium sand underlain by coarse to medium sand and then gravel. This is typical of geologic studies 
of the site which define the site as the Marysville Sand Member consisting of well-drained outwash 
sand. 

Soil explorations of the area corroborate with the NRCS soil mappings.  A geotechnical report by 
Cobalt Geosciences indicate medium to coarse sand at a depth of about 2-7 feet.  (Cobalt 
Geosciences, LLC., 2022) 

Groundwater elevation was found to be 3-7 feet below grade throughout the site.  Soils were 
consistent throughout the site. A preliminary long-term infiltration rate of 1.5- inches/hour was used 
for the preliminary design of stormwater facilities onsite.   

 

 Existing Basin Analysis 

The project falls within the Lower Portage Creek Basin that is a portion of the Stillaguamish 
Watershed.  The project falls within the West Fork Portage Creek Sub-Basin. The development area 
is adjacent to what is colloquially called the Marysville Trough.  The trough runs north to south and 
encompasses flat terrain west of Highway 9 and East of the Lakewood/Tulalip areas. The Marysville 
trough consists of the Marysville Sand member Vashon Recessional Outwash.  These soils are 
mapped on the project site.  

It is assumed and highly likely that the entirety of this area is drained through groundwater and the 
groundwater gradient to these stream systems.  Surface flow from the site is to the north ς north 
west. The site will drain to the onsite wetland and stream.  The West Fork Portage Creek is 
downstream from the connected stream (Prairie Creek) which flows through the parcel.  Portage 
Creek drains to the Stillaguamish River before reaching Puget Sound. 

The existing site itself is split in half between two on-site basins. The northern basin is associated 
with the onsite wetland whereas the southern portion of the site drains to the on-site stream.  
Stormwater management design is reflective of the discharges to each basin in an effort to maintain 
natural hydrologic patterns.  
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 Upstream Analysis 

There is a significant upstream area to the site.  The upstream area consists of Highway 9 and portions 
of land along both sides.  The upstream area includes a portion of the Arlington High School and 
extends several hundred feet to the south. All Upstream area is ultimately picked up in the Highway 
9 drainage ditches and conveyed to the site. A portion of the upstream is routed to the stream system 
that runs through the site. This upstream is assessed for flow beneath the bridge/culvert. A separate 
portion of the upstream (associated with the Crown Ridge neighborhood) is routed to the onsite 
wetland.  This portion of the upstream is assessed for the Wetlands Protection guidelines of the 2019 
SMMWW. The upstream wetland contribution area measures 6.79 acres composed primarily of 
Steep, Forest with 1.21 acres of Road (Hwy 9). 

The upstream - stream contribution area is around 300 acres which drains through several small 
routes and passages before combining on-site and flowing through the proposed bridge/culvert.   

 

 Existing Drainage 

The site topography trends northǿŀǊŘΦ  5ǳŜ ǘƻ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ άAέ ǘȅǇŜ ǎƻƛƭǎΣ ǎǳǊŦŀŎŜ ǊǳƴƻŦŦ ƛǎ not 
expected to occur.  There is no existing discrete drainage onsite or offsite. 

 

 Downstream Analysis 

The site will largely infiltrate most stormwater except for extremely large storms following storm 
events that have already saturated groundwater systems.  

Stormwater discharged to the wetland system and stream system ultimately drain to the same 
receiving body of water. Following the stream leaving the site, the stream flows for 1,100-feet before 
crossing Arlington Valley Road.  It appears this crossing was just refurbished under the City of 
Arlington 74th Ave Trail Project in 2022.  The stream at this crossing is named Prairie Creek.   Prairie 
Creek meanders through several industrial properties for 2,050 feet before crossing 204th St and then 
beneath the BNSF RailRoad ROW through a 20- foot box culvert. The stream continues another 4,400 
feet towards the West before reaching the Stillaguamish River Floodplain and Portage Creek.  

Portage Creek has no known drainage issues immediately downstream of the parcel.   

There are no known flooding or erosion concerns adjacent to the site. 
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 ï MR-2: Stormwater Pollution Prevention Plan  

3.1 Storm Water Pollution Prevention Plan 

A Storm Water Pollution Prevention Plan (SWPPP) has been prepared for this project and 

ǇǊŜǎŜƴǘŜŘ ŀǎ ŀ ǎŜǇŀǊŀǘŜ ŘƻŎǳƳŜƴǘ ǘƛǘƭŜŘ άStormwater Pollution Prevention Plan for Ambers 

GroveέΣ 5-Dec-2022 
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 - MR-3: Source Control of Pollution 

The 2019 SMWW Volume-I, Ch-2.5.3 require source control BMPs for all development projects for 
the intended purpose to prevent stormwater from coming in contact with pollutants.  The activities 
and the associated source control BMPs are listed in Volume-IV of the manual.  These are primarily 
commercial industrial developments that involve significant pollutant generation potential.  The 
proposed stormwater facilities addressed in this report manage stormwater generated from 
passenger vehicle parking and non-pollution generating rooftop.  No source control BMPs apply to 
these facilities controlling stormwater from these surfaces.  

No Volume-IV source control BMPs are specified.  

For construction activities, source control BMPs prescribed in Volume-II are specified and described 
in the construction SWPPP per MR#2. 
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 - MR-4: Preserve Natural Drainage Systems and 

Outfalls 

All drainage courses are to be preserved to the maximum extent feasible.  All outfalls will remain in 
their current locations.  Natural drainage patterns as they once existed shall be retained.  Pre-
developed conditions experience a sheet flow drainage pattern to the west and north along with 
infiltration.  The developed site is designed to disperse flows to maintain the existing pattern to the 
west through Full Dispersion. Wetland hydrology will be managed with Bioretention cells and 
discharged to the wetland system with an expanded level spreader dispersion trench. The level 
spreader dispersion trench will deposit stormwater to the natural soil column allowing water to 
diffuse below ground.  Higher flows will express stormwater across the surface. Aside from the areas 
managed through Full Dispersion and Bioretention, the remaining areas are Fully Infiltrated with 
BMP T5.10A ς Infiltration Trenches.  

The combination of implemented BMP controls for stormwater generated from the development 
will mimic the natural stormwater routes and mechanisms though all known, available, and 
reasonable methods of control and treatment.  (Full Dispersion, Bioretention, Downspout 
Infiltration, etc.) 
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 - MR-5: On-site Stormwater Management 

Minimum Requirement #5 specifies requirements for on-site stormwater BMPs.  This requirement 
mandates that on-site stormwater runoff be infiltrated, dispersed, and/or retained to the 
maximum extent feasible without causing flooding or erosion impacts.  Projects triggering 
Minimum Requirements 1 through 5 must use On-site stormwater management BMPs from List #1 
for all surfaces or demonstrate compliance with the LID Performance Standard. Projects triggering 
Minimum Requirements 1 through 9 must meet the requirements of Table 2.5.1 in Vol. 1 of the 
2019 SMMWW.  Table 2.5.1 specifies the requirements for new or redevelopment depending on 
UGA and parcel size to meet the requirements of the LID Performance Standard and/or List #2.  List 
#1 and List #2 specify stormwater BMPs in order of preference. The first BMP determined feasible 
is required. 

¢Ƙƛǎ ǇǊƻƧŜŎǘ ǘǊƛƎƎŜǊ awΩǎ м-9.  This project is within the CiǘȅΩǎ ¦D!Φ ¢Ƙƛǎ ǇǊƻƧŜŎǘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ 
adhere to the LID Performance Standard or List #2 per Table 2.5.1. 

List #1 and #2 contain appropriate BMPs to mitigate a particular developed surface.  The surfaces 
included in the list are Lawn and Landscaped Areas, Roofs, and other hard surfaces 
(road/driveway/parking). 

Lawn/Landscape is required to utilize BMP T5.13, Post-Construction Soil Quality and Depth. 

Roofs are required to employ BMP T5.30 Full Dispersion or Downspout Infiltration, Rain Gardens or 
Bioretention, BMP T5.10A Downspout Dispersion Systems, or perforated stub-out connections. The 
first feasible BMP in this list must be used. 

Other Hard surfaces (Roads, Driveways, Parking Lots, Etc.) must utilize BMP T5.30 Full Dispersion, 
BMP T5.15 Permeable Pavement, Bioretention, Sheet Flow Dispersion, or Concentrated Flow 
Dispersion.  The first feasible BMP in this list must be used. 

Roofs adjacent to the stream buffer will be able to provide some BMP T5.30 Full Dispersion.  Full 
Dispersion requires 100 foot flow paths within native areas.  The dispersion route through the 
buffer area and basin area satisfy the Full Dispersion criteria.   

Full Dispersion requires native open space to be retained at a ratio of 65 to 10. The project will be 
able to maintain the 65:10 open space to impervious surface ratio within the portion of the site 
defined ŀǎ ǘƘŜ άCǳƭƭ 5ƛǎǇŜǊǎƛƻƴ tǊƻƧŜŎǘ {ƛǘŜέΦ  bƻǘ ŀƭƭ ǳǊōŀƴ ŘŜvelopments are capable of achieving 
Full Dispersion.  Unfortunately, the entire site cannot be accommodated with Full Dispersion but as 
much of the site will be managed with this primary preferred method.  The impervious area 
discharged to the Full Dispersion native vegetation area is 30,956 square feet.  The native 
vegetation preserved is 275,824 square feet but only 201,209 square feet is required. Rooftop 
dispersion within the Full Dispersion area follow BMP T5.10B, splash block dispersion to directly 
hydrate the buffers throughout the length of buffer.  Road, Driveway, and Parking area are routed 
to a level spreader dispersion trench for discharge to the buffer with more than 100- feet of 
dispersion length.  Road dispersion may be discharged with no more than 0.5 cfs of flow per 
dispersion trench. The 0.5 cfs threshold equates to approximately 16,000 square feet of PGHS area.  
Only 14,973 square feet  of road, driveway, parking, and sidewalk are conveyed to the dispersion 
trench.  
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The remaining rooftops on-site are managed primarily through BMP T5.10A downspout infiltration 
trenches.  Infiltration trenches are sized for Medium Sand with 30-lineal feet of trench for every 
1,000 square feet of rooftop draining to them.  

The remaining hard surfaces consisting of parking, driveways, road, and sidewalks are routed to the 
cul-de-sac bioretention cell.  Bioretention is the next preferred alternative for stormwater 
management.  The bioretention cell has an expanded rock chamber beneath to initiate infiltration 
to the native soils below. An overflow standpipe carries stormwater from high-flows to another 
bioretention cell north of the cul-de-sac.  This cell also encompasses infiltration within its footprint. 
Overflows from this cell are discharged to the onsite wetland to comply with the Wetland 
Hydrology requirement of MR #8.  

Bioretention used to meet MR #5 is designed in accordance with BMP T7.30 per Page 7-3 of Vol. V 
of the 2019 SMMWW.  Stormwater is released to the bioretention cells through sheet flow or a 
bubble-up conveyance system. The bubble-up system is designed to reduce erosion of the 
bioretention soil media at the surface of the cell.   

A site plan showing the stormwater management and development can be seen in Figure 4. 
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 - MR-6: Runoff Treatment 

Minimum Requirement #6 specifies the requirements for providing runoff treatment.  The 
threshold for requiring a treatment BMP is 5,000 square feet of PGIS (Pollution Generating 
Impervious Surface) or a total of more than ¾ of an acre of PGPS (Pollution Generating Pervious 
Surface).   

This project is expected to generate 107,594 square feet (2.47 acres) of PGIS based on road and 
driveway areas, therefore treatment facility BMPs are required for this project.  

Runoff treatment facility selection is outlined in Vol. I, Ch. 4.2, Step V of the 2019 SMMWW.  Step V 
outlines the treatment facility selection flow chart based on the intended use of a project.  
Treatment selection is based on if the site is a high-use site, if the downstream receiving waters are 
phosphorous sensitive, and/or if the site is required to provide enhanced treatment.  The 
definitions of high-use, phosphorous control, and enhanced treatment can be found in Step V in 
Section 4.2 of the 2019 SMMWW. 

The project is not a high use site. 

The project is not required to treat for phosphorous. 

Enhanced treatment is not required for the project. 

Basic treatment is required per Vol. I, Ch. 2 & 4 of the 2019 SMMWW. 

Enhanced and Basic treatment is provided through the use of a bioretention facility per Vol. III 
Section 3.3.12 of the 2019 SMMWW.  The bioretention specified will provide the additional 
enhanced treatment of stormwater influent. The bio-cell treats stormwater through the infiltration 
of stormwater through soils and their ability to absorb pollutants.  Soils have a CEC of greater than 5 
meg/100g to a depth of 12 inches.  On-site soils are suitable for use. See Vol III. Section 3.3.12 of the 
2019 SMMWW for specific soil design criteria. 

Road, Driveway, and Parking Area 

The project has PGIS areas exceeding the threshold for simple treatment BMPs.  Therefore, the 
development is required to employ treatment for its respective road, driveway, and parking areas. 

The project utilizes bio-retention cells for treatment.  The bio-cell mitigates polluted stormwater 

through physical, chemical, and biological treatment processes. The treatment process reduces 

pollutant loads to downstream receiving waters.  Pretreatment (flow entrance and presettling) is 

ƘŀƴŘƭŜŘ ōȅ ǘƘŜ рκуέ ŎƭŜŀƴ ŎƘƛǇ rock filter that is adjacent the edge of asphalt along its entire length.  

Stormwater then percolates through compost amended soils and plantings to obtain treatment.  

Stormwater flows through this part of the cell at a rate of 12.0 inches/hour.  Infiltration is 

accounted for below the bio-cell at a rate of 1.5 inches/hour.  This infiltration rate accounts for 

stormwater that will rehydrate and restore pre-developed groundwater channels and accurately 

reflect the built condition.  The total percolated runoff through the bio-ceƭƭΩǎ ŀƳŜƴŘŜŘ ǎƻƛƭǎ ƛǎ ǿŜƭƭ 

over the 91% total runoff volume treatment requirement, with a combined efficiency of 93%.  See 

Section 12.6.     
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 - MR-7: Flow Control 

8.1 Flow Control 

Minimum Requirement #7 specifies the requirements for runoff flow control.  The threshold for 
requiring Minimum Requirement #7 is 5,000 square feet of impervious surface.  Flow control shall 
be provided if the project creates more than 10,000 square feet of effective impervious area in a 
threshold discharge area, converts ¾ of an acre or more of native vegetation to lawn, 2.5 acres or 
more native vegetation is converted to pasture, or a combination of impervious and converted 
pervious surfaces cause a 0.1 cfs increase in the 100-year flow frequency from a continuous 
simulation runoff model. 

The project exceeds this requirement and is required to provide flow control.  

All runoff from impervious surfaces and converted surfaces must be infiltrated if feasible.  If 
determined infeasible standard flow control will govern.  Standard flow control requires that 
stormwater discharges match pre-developed discharge durations for the range of pre-developed 
discharge rates from 50% of the 2-year peak flow to the 50-year peak flow. The pre-developed 
condition shall be matched to the fully-forested condition (soils and vegetation) to which the 
Western Washington Hydrologic Model (WWHM) is calibrated, unless reasonable, historic 
information is provided that indicates the site was prairie prior to Euro-American settlement.  This 
requirement may also be met by dispersion and infiltration. 

Rooftops infiltrated by BMP T5.10A are discounted from the model.  

Rooftop, driveway, and roadway that are managed with BMP T5.30 Full Dispersion are also 
discounted from the model. Both of these discounts are defined within the Stormwater Manual.  

The site stormwater management practices combine traditional detention, infiltration and bio-
retention for the remaining surfaces. The project uses bioretention cells to manage and treat all 
incoming impervious surface generated stormwater (PGIS and NPGIS).   

The bioretention cells consist of 1.5 feet of amended soils, 0.5 feet of filter, and 3 feet of Rock within 
the cul-de-sac.  The bioretention swale infiltrates nearly 90% of stormwater design and maintains 
wetland hydrology through subsurface routes and surface discharge.  

See Figure 5 for basin map of contributing stormwater areas to proposed facilities.  

Hydrologic Analysis was conducted using the latest version of the WWHM software.  Software 
reports are in Section 12.6.  Supplementary information for the continuous simulation models is 
presented in Section 12.4.  A site plan showing the location of bioretention swale can be seen in 
Section 11.1. 
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 - MR-8: Wetlands Protection 

AMC 13.28.150 (MR 8) specifies requirements for detention or treatment in wetlands and wetland 
buffers as well as discharge of stormwater to a stream or wetland. A portion of the site discharges 
to the stream, and a portion of the site discharges to the wetland. The portion of the project that 
discharges to the wetland is defined within this section of the report.  Stream discharge is conducted 
through Full Dispersion.  Any project that is defined within a contributing Threshold Discharge Area 
which discharges to a critical wetland, Wetlands Protection per MR #8 must be applied.  

Minimum Requirement #8 requires that stormwater discharges to wetlands within a projects TDA 
shall meet a specified Level of Wetland Protection.  There are four Wetland Protection Levels that 
apply to the TDA: General Protection, Protection from Pollutants, Wetland Hydroperiod protection 
Method 1, and Method 2. 

Both General Protection and Protection from Pollutants wetland protection levels are satisfied with 
the proper implementation of Minimum Requirement #2 and Minimum Requirement #5 & #6, 
respectively. 

Wetland Hydroperiod Protection Methods require monitoring of wetland discharges to maintain 
existing wetland input volumes. The wetland input volume is a different analysis than the flow rate 
control of the Stream Protection Duration requirement of Minimum Requirement #7.  Minimum 
Requirement #8 does take precedence over satisfying Minimum Requirement #7. (See Vol. I, Ch.3, 
Section 3.4.8 of the SMMWW) 

 

MR #7: Flow control modeling requires all contributing land coverages within the project site to be 
assessed as Forest to replicate the Pre-Euro-American land coverage.  The forested land segment 
within the WWHM contains a significant infiltration and evapotranspiration component that reduces 
the volume of water generated in forest and ultimately reaching the downstream.  MR #7 compliance 
is assessed as the flow rate discharge to the downstream.    

 

MR 8: Maintaining current wetland input volumes requires closely monitoring the land coverage of 
ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴŘƛǘƛƻƴ ǊŜŀŎƘƛƴƎ ǘƘŜ ǿŜǘƭŀƴŘ ǿƛǘƘƛƴ ǘƘŜ ¢5!Φ  ¢ƘŜ ΨŎǳǊǊŜƴǘΩ ŎƻƴŘƛǘƛƻƴ ƻŦǘŜƴ 
encompasses existing roads, neighborhoods, and open space tracts.  

 

Therefore, the flow rate requirement and wetland volume requirements are often mutually 
exclusive.  In addition, many existing developments within the urban environment drain through 
conveyance systems to a detention facility prior to discharge to a wetland. These developments are 
designed to replicate the existing flow rate of the forested environment.  However, these 
developments do not replicate the same infiltration and evapotranspiration volume components of 
forest.  These existing developments draining to wetlands are assessed at their current land 
coverages for both pre-development and post-development scenarios.  Flow control does not have 
any effect on volume.  
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Wetland Hydroperiod Protection Method: 

Ambers Grove is within the TDA of a downstream wetland located on the subject site. A significant 
portion of the surrounding area flows through the site or a network of conveyance systems to this 
wetland system.  The wetland is the result of a consent decree with no established buffers. The 
consent decree was recorded on April 3, 2001 (Case# C99-1711C).  The wetland is rated under the 
WADOE Wetland Rating system to be a Category III.  

Ambers Grove is required to meet Wetlands Protection requirements of Method 2. Method 2 
requires daily flow volumes not to deviate by more than 20% and Monthly volumes by 15%.  

The flow volume accounting is an existing (current) condition comparison with the future 
(developed) condition of the added project and associated improvements. The existing and 
developed basin contributing to the wetland is in Figure 5 and Figure 6.  The basin contributions are 
divided between the project site and (upstream) neighboring properties. The project sites existing 
areas (forest) are entered into the WWHM in the Existing and Developed (Mitigated) WWHM 
scenarios.  The neighboring upstream areas are broken down into road and forest. These areas are 
fairly significant, (almost 7-acres) and largely consist of Highway 9.  

The representative land segments in the WWHM all discharge directly to the same wetland. 

As mentioned, the volume and flow rate metering difference between MR#8 and MR#7 will yield 
ŘƛŦŦŜǊŜƴǘ ǊŜǎǳƭǘǎ ŦƻǊ άŦƭƻǿ ŎƻƴǘǊƻƭέ ŦŀŎƛƭƛǘƛŜǎΦ ²Ŝ ŀǊŜ ƴƻǿ ǇǊƻǾƛŘƛƴƎ άǾƻƭǳƳŜ ŎƻƴǘǊƻƭέ ŦŀŎƛƭƛǘƛŜǎ ǿƘƛƭŜ 
aƭǎƻ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ΨŦƭƻǿ ŎƻƴǘǊƻƭΩ ǘƻ ǘƘŜ ōŜǎǘ ƻŦ ƻǳǊ ŀōƛƭƛǘƛŜǎ ǳƴŘŜǊ ǘƘŜ ƘŜŀŘƛƴƎ άwŜŎƻƴŎƛƭƛƴƎ ǘƘŜ Cƭƻǿ 
/ƻƴǘǊƻƭ tŜǊŦƻǊƳŀƴŎŜ {ǘŀƴŘŀǊŘ ŦǊƻƳ awт ǿƛǘƘ awуέ ς Pp. 137, Vol.I, Section 3.4.8, 2019 SMMWW.  

Multiple modeling examples of this project site show that decreasing the facility size will meet the 
Wetlands Protection scenario, which is counterintuitive. A balancing of facilities to provide 
compliance with both MR7 and MR8 was conducted to provide the best environmental benefits. 

The project model in Section 12.6 shows compliance with MR8.  However, and this is true for most 
projects modeling scenarios, maintaining summer wetland volumes is often the most difficult and 
limiting circumstance for compliance with MR8.  For instance, the pre-developed August 5th summer 
volumes amount to 0.0061 ac-ft and the developed site contributes 0.0087 ac-ft. This is an increase 
of 0.0026 ac-ft, or 113.3 cubic ft of water. This is an insignificant volume of water over a 10-acre basin 
and should be considered outside of the level of accuracy of the model.  This amounts to 0.00033 
inches of rainfall over the basin, (morning dew may amount to more).  However, because of the 
thresholds set with the model, this results in Fail for that particular volume day.   

[ƛƪŜǿƛǎŜΣ ǘƘŜǊŜ ǿŀǎ ŀƴ ƛƴŎǊŜŀǎŜŘ ŜŦŦƻǊǘ ǘƻ ΨŦŜŜŘΩ ǘƘŜ ǿŜǘƭŀƴŘ ǾƻƭǳƳŜǎ ƛƴ ǘƘŜ ǿŜǘ ǎŜŀǎƻƴΦ  ¢ƘŜ ǇǊƻƧŜŎǘ 
site is required to increase areas discharging to the wetland to maintain the winter wet season 
volumes.  Therefore, the Developed basin area exceeds the Predeveloped-Existing area draining to 
the wetland.   

There was a fine balance to meet the monthly wet season volume requirements without providing 
too much volume during the summer months.  Similar to the summer volumes described above, the 
wet season daily volumes were reduced below the predeveloped volume for a handful of days. 
March 5th calculated a predeveloped volume of 0.0295ac-ft and a developed volume of 0.0232ac-ft. 
A reduction of -0.0063ac-ft on the day.  This is a decrease in the wet season volume supplied to the 
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wetland. Increasing the area to eliminate this reduction in the wet season volumes exacerbates the 
summer volume increases and limits the overall stormwater control of the development.   

The overall monthly volume requirements of the Wetlands Protection Method 2 are satisfied with 
only a small amount of exceedances in daily volumes.  It is understood that these are acceptable due 
to the miniscule deviations in volume and the overall protection of the wetland post-development is 
provided. It is also rationalized that the reduction in volume during the wet season and the increase 
volume in the summer months are preferred.  These deviations will maintain wetland hydrology 
throughout the year within acceptable limits of the manual.
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 - MR-9: Operation and Maintenance 

Minimum Requirement #9 contains requirements for inspection, operation and maintenance of 
stormwater facilities and BMPs. Specific maintenance standards and requirements are outlined in 
Volume V of the 2019 SMMWW.  The 2019 SMMWW requires the regular maintenance and 
inspection of drainage facilities. 

The Operations and Maintenance manual will be supplied with Construction Plans for this project 

and presented as a separate document titled άOperations and Maintenance manual for Ambers 

GroveέΣ 5-Dec-2022. 
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 - Support Data 

11.1 Maps & Figures 

 

 

 

Figure 1 - Vicinity Map 
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Figure 2 - Existing Conditions 
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Figure 3 - NRCS Soil Map (Not to Scale) 
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Figure 4 - Site Plan 
























